Council of Deputy Ministers Responsible for
Transportation and Highway Safety

Task Force on Vehicle Weights and Dimensions Policy

Minutes
(Draft November 29, 2013)

Date: November 20, 2013

Location: Hotel Omni Mont-Royal, Montreal
Chair: John Pearson

In Attendance: 73 participants, see Attachment 1

1.  Welcome and Opening Remarks
Mr. Pearson opened the meeting and welcomed participants.

2. Round Table Introductions and Adoption of the Agenda
Following round table introductions, Mr. Pearson drew attention to the agenda and invited additions.

Mr. Dolyniuk (Manitoba Trucking Association) suggested it would be helpful to have reports provided
about the status of issues raised during the meeting in advance of the next meeting.

3. Vehicle Weight and Dimension Regulations in Canada - Update on Issues and Developments

Mr. Pearson reminded participants that the meeting provides an open forum for government and industry
representatives to discuss issues pertaining to vehicle weight and dimension limits in Canada. He
explained that, in most cases, decisions on proposals for changes in standards cannot be taken by the Task
Force at the meeting and would require consideration and endorsement by each government individually
and collectively by the Council of Deputy Ministers Responsible for Transportation and Highway Safety
before being reflected in the national Memorandum of Understanding (MOU) on interprovincial vehicle
weights and dimensions. Mr. Pearson noted that the Council of Deputy Ministers looks favorably upon
the forum and appreciates the input that is provided by stakeholders on impediments and concerns in this
complex regulatory environment.

a) National Developments

Mr. Pearson provided a presentation (Attachment 2) with background on the Task Force and the MOU.
He noted that the seventh amendment to the MOU had been completed in 2011 and he highlighted issues
and proposals discussed in 2012, as listed below, and noted the status of each:

- Use of 6 x 2 tractors with *smart’ suspensions

- Overall length limit on B train doubles

- Inclusion of low bed and double drop semitrailers in the MOU as a special configuration

- Inclusion of tridem drive tractors in the MOU

- Use of saddlemount configurations

- Weight allowances for LNG powered tractors

- Use of a supercube configuration with 60’ semitrailer

- Use of roll coupled hitches on pony trailers



b) Provincial and Territorial Developments

Mr. Pearson conveyed the regrets of representatives from the Yukon, British Columbia and
Newfoundland and Labrador.

In round table review the following reports were provided:

Northwest Territories
Mr. Beaulieu reported that amendments to regulations will be enacted in early 2014, and he noted the
following:

Length limits for A, B and C trains will increase from 25 to 26 m.

Measurement of overall vehicle length will not include aerodynamic devices.

Intercity bus weight limits will apply to recreational vehicles.

An additional 225 kg will be allowed for auxiliary power units.

The 31 m length requirement is waived on enhanced visibility corridors.

Tridem drive configurations will be allowed full weights on the enhanced visibility corridor.
Allowable weights on axles fitted with wide single tires have not been increased.

Recognize tandem and tridem configurations with wide single tires at 12,000 and 15,000 kgs
respectively.

British Columbia
In the absence of a representative from British Columbia, Mr. Pearson read notes provided by Jeff Monty,
as follows:

Developed and implemented LNG tank inspection standard and permit for use of LNG fuels
vehicles in BC including weight allowance for LNG tanks and converter.

Tandem steer/tridem drive picker trucks to be allowed shorter wheelbases and wider tridem axle
spreads

In order to provide greater operation efficiency and permit condition alignments between British
Columbia and Alberta, British Columbia amended section 5.3.9 of the Commercial Transport
Procedures Manual. The new tandem steer/tridem drive picker truck allowances are aligned to the
information for Alberta, with the exception of the maximum legal weight on a tridem drive axle
group: British Columbia allows 24,000 kg for tridem drive axle spreads without a weight permit.
A new user-friendly information website for the trucking industry is now available. Under the
New West Partnership Trade Agreement, the single-window website helps interprovincial carriers
easily access trucking information from British Columbia, Alberta and Saskatchewan.

The new website saves time and effort by streamlining access to required interprovincial travel
information such as permitting, commercial transport policies, legislation, regulations and road
conditions. http://www.th.gov.bc.ca/NewWestPartnership

Alberta
Ms. Durdle highlighted:

A focus for the department has been implementation of the multi-jurisdictional Transportation
Routing and Vehicle Information System (TRAVIS MJ), which streamlines the permitting process
for carriers.

Work among the New West Partners (Alberta, British Columbia and Saskatchewan) and Manitoba
continues on the LCV harmonization program. Turnpike doubles had been added to the MOU in
March and discussions continue with respect to Rocky Mountain doubles.

Work with industry partners on the high load corridor continues to be a priority.

A focus for the year ahead will be preparation of updates to the Province’s weights and dimensions
regulations.



- The western jurisdictions and the Alberta Motor Transport Association are developing a training
and certification program for escort vehicle operators.
- A new safety standards policy is being developed for moving used buildings.

Mr. Dolyniuk inquired when other provincial motor transport associations can expect to see material
being developed for the escort vehicle training program. Ms. Durdle remarked that British Columbia had
consulted with stakeholders on the topic and results of that process are awaited. Mr. Wilson (Alberta
Motor Transport Association) explained that the association is not leading the work to develop the
training program but that he expected something would be ready to share with other motor transport
associations soon.

Mr. Delaney (Petroleum Services Association of Canada) remarked that the oil and gas industry already
has an escort vehicle operators’ training program and had not been consulted about the new program. He
expressed concern about the potential impact on the industry if a second program becomes a requirement.
Ms. Durdle acknowledged the program available from Enform and said that those working on the new
program had been informed about it. She added that any new program introduced in the Province would
be phased in and that efforts would be made to ensure consistency with the existing program.

Saskatchewan
Mr. Cipywnyk reported that Saskatchewan is in the process of updating its vehicle weights and dimension
regulations, including tridem drive configurations and combinations with pintle hook connections.

He also reported that Saskatchewan’s high load corridor is being expanded. He noted the road network
capable of carrying B trains is also being expanded, as older timber bridges are replaced.

Mr. Cipywnyk referenced ongoing work with Saskatchewan Government Insurance (SGI) to expand the
permitting system in the province to include routing. He explained the intention is to streamline the
process for carriers.

Manitoba
Ms. McKee reported that:
- A project has been initiated to update the Province’s permitting system. It is anticipated that the
system will be implemented in 2016.
- Apolicy review is underway. As part of the review Manitoba’s objective is to:
- include tandem steer axle configurations in regulation;
- harmonize weights with Saskatchewan for tridem axles fitted with wide base single tires;
- increase truck tractor steer axle weights to be consistent with western provinces;
- increase length limits for B trains to 26 m; and
- include tridem drive configurations in regulation.

Ontario
Mr. Lynch noted that Ontario continues to expand its LCV program. He said that 71 different carriers had
participated in the program this year.

He reported on the extended trailer (Supercube) trial, noting that five different carriers would be allowed
to participate in the pilot program, with up to four permits issued per carrier. He said that four permits
had been issued this year, starting in February 2013, and the trial would run for 18 months from that time.
He indicated that a complete review of the program would then be conducted, taking into consideration
road safety, viability, and potential impacts on the economy, among other factors.



Mr. Lynch also reported that the transition period for most Phase 3 vehicles in the Safe, Productive,
Infrastructure-Friendly vehicles (SPIF) program would be extended, allowing continued use under permit
for up to five more years.

Mr. Lynch noted that the tandem axle spread on straight trucks is being studied, with a change in the
regulation planned to address a small anomaly in the dimension limits.

Mr. Lynch also noted that consideration is being given to changing the length limit for B trains to 27.5 m
and extending tractor wheelbase to 6.8 m with a trade off the sum of semitrailer wheelbases.

In response to a question, Mr. Lynch indicated that no consideration is being given to allowing lift axles
on B trains operating in Ontario.

Québec:

Mr. Cayouette reported that changes to the Province’s vehicle weights and dimensions regulation had
been adopted in February 2013. He said this had greatly reduced the number of special permits issued in
the Province.

Mr. Cayouette also reported that a permanent consultation process has been established in Québec to deal
with requests for changes to the regulation. He highlighted issues being addressed as a result of the
consultation and prioritization process, including:

- Snow plow regulations

- Increased weights for trucks carrying lumber

- Liftable axles

- Length limits for B trains

Mr. Cayouette suggested that results from working groups on those issues can be expected in 2014 and
that another regulatory change is anticipated in 2015.

Mr. Cayouette also reported that a streamlined on-line version of the Province’s permitting system should
be operational in 2015.

New Brunswick
Mr. White reported:
- Consultation with enforcement and safety departments was completed regarding weight tolerances;
a regulatory amendment is underway
- A new segment of four-lane highway opened in 2013 with another segment to open in 2014.
- New Brunswick and Nova Scotia are working on an on-line permitting process.
- 14 companies are operating LCVs in the province; the network is being expanded.
- Efforts continue to harmonize LCV operations and driver certification in the east.
- The Province is working with the forest industry on a winter weight program.

Prince Edward Island
Mr. MacEwen reported that the TransCanada Highway realignment work had been completed.

He noted that wide base single tires can be used in the Province under special permit. He also said that
guad-axle semi-trailers are allowed under permit.



Nova Scotia
Mr. Balsom reported that amendments to the Province’s vehicle weights and dimension regulations were
made early in 2013. He said the amendments:
- increase the maximum allowable weight on intermediate weight roads to 49,500 kg
- expand the network where quad axle semitrailers can be used
- exempt trucks towing trailers with weight ratings less than 10,000 kg from the hitch offset
requirement.

Mr. Balsom also reported that progress is being made on signing the MOU and the amendments coming
forward will align the Province’s regulations with the MOU.

Transport Canada
Mr. Rastogi deferred an update from the federal government until a later agenda item.

4. Long Combination Vehicle Operations — Provincial and Territorial Updates
It was noted that the status of LCV operations had been addressed in many of the preceding updates.

In response to a question, Mr. Lynch reported that there had been a few minor incidents with LCVs in the
year. He said the incidents had been typical of others involving tractor-semitrailers.

Mr. Cayouette said that Quebec is entering its fourth winter season with LCV operations. He remarked
that the program is going well and no issues have arisen. He added that a training package is being
developed and the Province is harmonizing as much as possible with Ontario and the Maritimes.

5. Truck Size and Weight Issues in United States: Update

Mr. Loy (US Department of Transportation Federal Motor Carrier Safety Administration) provided a
report about size and weight regulations and initiatives in the US.

He noted that the MAP-21 (Moving Ahead for Progress in the 21* Century) legislation calls for a
comprehensive truck size and weight limits study to assess differences in safety risks, infrastructure
impacts, and the effect on levels of enforcement between trucks operating at or within federal truck size
and weight limits and trucks legally operating in excess of federal limits. He noted that the final report of
the study is due to Congress next fall and added that the Transportation Research Board will conduct an
independent peer review of the study.

Mr. Loy also drew attention to work on vehicle inspections and very high out-of-service rates for brake
violations. He offered to share data from the study and said that the objective is to assemble a body of
knowledge in order to lay the groundwork for better inspection criteria.

6. Technical Issues and Presentations
a) New Generation Wide Base Single Tires — Economic Life Cycle Analysis

Mr. Teeple (Michelin) provided a presentation (Attachment 3) in which he reviewed wide base single tire
(WBST) assemblies and related performance, pavement loading and economic impacts. He suggested
WBST offer advantages in fuel efficiency, payload and environmental impact.

Mr. Laskowski (Canadian Trucking Alliance) noted that Ontario and Quebec do not impose weight
penalties on trucks with axles fitted with WBST and he inquired about the status in other provinces and
territories.



Mr. MacEwen said PEI is not considering increasing weight limits for axles fitted with WBST to be
equivalent to axes with dual tires.

Ms. Durdle remarked that pavement structures in the west are very different than in the east and that
studies suggest that WBST are more damaging in terms of fatigue and subgrade rutting for the thinner
western structures. She said Alberta has decided not to increase the weight limits for axles fitted with
WBST.

Ms. McKee reported that Manitoba is contemplating raising weight limits for tridem drive configurations,
to be consistent with limits in Saskatchewan.

b) Meritor 6x2 Tandem Axles for Heavy Duty Tractor-Trailer Combinations

Mr. Hicks (Meritor Inc.) presented an overview of Meritor 6 x 2 axle systems. He highlighted benefits of
the systems but raised issues concerning weight regulations. He explained that Canadian regulations
impose limits on the load distribution between two axles of a tandem by requiring the loading of each
individual axle within the tandem to be within 1000 kg of each other. He noted that ‘smart’ 6 x 2 axle
systems would comply with this during normal operation but may not strictly comply at all times during
low traction conditions. He emphasized that greater damage to road surfaces should not be an issue as the
duration of load transfer events are short, the frequency of events is low and the maximum load on the
drive axle during a load transfer event does not exceed single axle load limits imposed by the provinces
and territories.

Mr. Hicks requested that the Task Force consider the benefits of 6 x 2 axle systems and encourage
regulation changes that would allow use of 6 x 2 axle vehicle configurations. He suggested one option
would be to add wording to the effect that axle and suspension systems that normally distribute load
equally but allow infrequent and short duration load transfer from one axle to another are acceptable
provided the maximum load on any axle during this load transfer does not exceed the manufacturer’s
rating of the axle or the single axle load limit. Mr. Hicks suggested an alternative would be to add a
phrase to clarify that the load shared between adjacent axles in a group must not vary by any more than
1000 kg except to permit traction control system interventions.

c) Fuel Economy Testing of 6x2 Tractors

Mr. Provencher (FPInnovations) provided a presentation (Attachment 4) about a testing program
undertaken to compare the fuel consumption and traction performance of 6 x 2 and 6 x 4 tractors. He
summarized the testing methodology and results that showed the 6 x 2 tractors consumed from 2.6% to
3.5% less fuel and that at virtually the same cost, 6 x 2 tractors replacing 6 x 4 tractors could reduce
annually GHG emissions up to 193,000 tonnes nationally.

In discussion following the presentations by Mr. Hicks and Mr. Provencher, a question was raised
regarding the origin of the 1000 kg limit on the differential between two axles of a tandem. Mr. Pearson
explained that the comprehensive vehicle weight and dimension study undertaken many years ago had
presumed that weight is shared equally among axles. He added that although it was known that would not
always be exactly true, the principle remained that it should be the case, and that for the purposes of
enforcement, equal loading was defined as being a difference of no more than 1000 kg between adjacent
axles in a tandem or tridem group.

Mr. Pearson thanked Mr. Hicks and Mr. Provencher for their presentations and said the Task Force would
consider the issue.



d) Forward Collision Avoidance and Mitigation Systems for Medium/Heavy Commercial Vehicles

Mr. Woodrooffe (University of Michigan Transportation Research Institute) provided a presentation
(Attachment 5) about a study of commercial vehicle forward collision warning and autonomous braking
systems. He summarized the research results which showed that current generation systems provide
significant reduction in the frequency and severity of truck rear-end striking crashes. He added that the
research indicates that future systems will provide additional benefit.

e) Tridem Drive Tractors and f) Length Limits for B Train Doubles

Mr. Madill (Canadian Trucking Alliance) provided a presentation (Attachment 6) describing requests
being made to the Task Force on two issues.

With respect to length limits for B-train configurations, Mr. Madill noted that CTA had completed a full
dynamic performance analysis of the proposed configurations. He acknowledged that high speed and low
speed offtracking had initially been areas of concern and he presented a trade-off table of proposed
dimensions that alleviate issues with performance measures compared to currently operational vehicles.

Mr. Madill said CTA is seeking an increase in B-train length limits to 27.5 m overall (including moose
bumpers) providing the tractor wheelbase does not exceed 6.2 m and box length does not exceed 20 m,
and the sum of trailer wheelbase does not exceed 17 m. He said CTA is also asking that the Task Force
accept the concept of 27.5 m B-trains with tractor wheelbases up to 6.8 m, 20 m box length and an offset
table gradually reducing the 17m sum of trailer wheelbase as tractor length increases.

Mr. Madill also conveyed the CTA request that a tri-drive tractor single semi-trailer configuration be
added to the MOU. He said the configuration offers benefits including increased traction and increased
payload over other existing MOU configurations. He presented proposed dimensions and observed that
tri-drive combinations are currently operated in several Canadian jurisdictions. He noted that inclusion of
the configuration in the MOU would encourage harmonization of its weights and dimensions.

Mr. Aubin (L’Express du Midi) urged the Task Force to address the requests from CTA. He observed
that transport companies are expected to act quickly when new regulations are introduced and he said
governments should also act quickly to address industry issues.

It was noted that the Engineering and Research Support Committee (ERSC) of the Council of Deputy
Ministers Responsible for Transportation and Highway Safety is reviewing highway marking and passing
sight distance requirements and that related liability issues must be considered prior to accepting the
request for longer length limits. It was further noted that the results of the ERSC review should be
available early in 2014,

g) Weight Sensing Technologies and Liftable Axles

Mr. Mizgala (ITD Trailers) raised an issue about weight sensing technologies and use of liftable axles.
He noted that it is primarily an issue in Ontario as vehicles equipped with liftable axles would be non-
SPIF compliant.

Ms. Durdle reported that lift axle systems are being used in Alberta. Mr. Cipywnyk said Saskatchewan
requires empty-assist systems to have been certified by an independent professional engineer that they
meet relevant criteria.



Mr. Rouillard (B et B Transport) provided a brief report on the significant fuel savings his company had
experienced using liftable axles when running empty, noting the critical importance of being able to
continue to use this technology in his operations.

It was agreed that a cross-Canada summary of approaches with respect to lift axles would be developed.
Action: Pearson

7. Developments in the Pilot Car/Escort Vehicle Sector

Ms. Murray (Sparrow Piloting Service) provided a presentation (Attachment 7) with updates about issues
and initiatives in the pilot car industry across Canada.

In discussion following the presentation, Dr. Ritchie (OBAC) inquired if there is interest outside of the
west in formalizing training requirements for escort vehicle operators. Ms. Murray remarked that
operators in the east are also interested in initiating a program. Mr. Pearson noted that British Columbia
had compiled input from consultations with stakeholders on this issue and suggested the report could be
shared with interested individuals.

8. Environmental Initiatives and Developments

a. Update on Transport Canada’s ecoTECHNOLOGY for Vehicles Program

Mr. Klomp (Transport Canada) provided a presentation (Attachment 8) about Transport Canada’s
ecoTECHNOLOGY for Vehicles (eTV) Program. He highlighted the program’s heavy-duty vehicle
(HDV) technical investigations, including seven testing projects that had been completed in 2012/13 and
17 testing and evaluation projects that were active in 2013/14.

Mr. Klomp also identified potential future HDV technical work with weights and dimensions
considerations, including:
- Connected vehicle systems, including cooperative truck platooning systems,
- Alternative fuels including dimethyl ether being developed by vehicle OEMs for use in HDV diesel
engines,
- Advanced tire technologies, including the infrastructure impacts of next generation wide based
single tires,
- Advanced propulsion technologies, including new powertrain/transmission technologies, emissions
performance and weights and dimensions considerations for advanced technologies.
- Advanced technologies that manufacturers will introduce to meet increasingly stringent HDV GHG
emissions standards.

9. Vehicle Weights and Dimensions — Regulatory Harmonization Needs and Priorities in Canada

Mr. Pearson informed participants that an annual report is submitted to the Council of Deputy Ministers
on vehicle weights and dimensions harmonization issues. He sought feedback from participants about
harmonization priorities and whether the process to identify those priorities is working. He noted that
2013 is the 25" anniversary of the signing of the original national MOU and the work that led to it began
35 years ago at a time when interest in, and a commitment to, national harmonization was high. He asked
if national harmonization should still be pursued and, if so, are this forum and the Task Force the right
means to do so.

Mr. Billing (Consultant) observed that the deficiencies in harmonization are evident in tables describing
different regulations adopted in different jurisdictions. He suggested that increasing pressure to increase
vehicle length is a priority and the Australian-style truck trains could be considered.



Mr. Laskowski suggested it would be difficult to achieve consensus on priorities as the trucking industry
is not homogeneous. He observed that harmonization has been approached in an ad hoc manner, and that
as technology advances, the Task Force comes under pressure to react. He suggested that a proactive
approach should be taken, to consider what technological advances are coming and what the impacts will
be.

Mr. Delaney observed that federal departments should share information about their initiatives with each
other. As an example, he noted that myriad environmental regulations have an impact on the
transportation sector and the trucking industry. He urged governments to talk with industry as opposed to
talking to industry.

Mr. Laskowski observed that the existence of current equipment, and the significant capital investment
that it represents for businesses, is a challenge to harmonization. He said that should not mean
harmonization is abandoned but that a vision for the future should be established so that government and
industry can work towards that vision. He said industry probably does want national harmonization
although it is understood regional differences will always exist.

Mr. Dolyniuk noted that the RTAC study launched 35 years ago had solved a lot of issues for a lot of
carriers. He said harmonization is important to those that operate in multiple jurisdictions and that some
regionalization is beginning to be evident. He also noted that performance-based criteria had been an
important basis for the RTAC work and said decisions should be made about what would be the basis for
harmonization going forward.

Dr. Ritchie remarked that the slow pace of change in some jurisdictions forces regional, as opposed to
national, harmonization to develop.

10. Other Business
No other business was raised.

11. Adjournment

It was noted that the next meeting would be convened in the fall of 2014, with dates and location to be
confirmed.

In closing, Mr. Pearson acknowledged the time and effort contributed by presenters and thanked all
participants for their contributions to a productive meeting.

He acknowledged Mr. Dolyniuk who had been a dedicated participant at the meetings and a valued
contributor for many years. He congratulated and extended best wishes to Mr. Dolyniuk on his upcoming
retirement.

Mr. Pearson also thanked participants for the opportunity to have worked with them, and others in the
industry, for over 25 years.

There being no further business, the meeting was adjourned.

Prepared by: Sarah Wells
Date: November 29, 2013



List of Attachments

Attachment 1:
Attachment 2:
Attachment 3:
Attachment 4:
Attachment 5:
Attachment 6:
Attachment 7:
Attachment 8:

List of Participants

Presentation — National Update

Presentation — Wide Base Single Tire Assemblies

Presentation — Fuel Economy Testing of 6 x 2 Tractors

Presentation — Forward Collision Avoidance and Mitigation Systems
Presentation — CTA Proposal B-Train Lengths and Tri-Drive Tractors
Presentation — Developments in the Pilot Car/Escort Vehicle Sector
Presentation — Transport Canada’s ecoTECHNOLOGY for Vehicles Program

10



Attachment 1:
Meeting — November 20, 2013 Montreal

Name

Affiliation

Phone

e-mail

Kamal Adhikari

Michelin Canada

204-806-0141

Kamal.adhikari@ca.michelin.com

Domenic Alvaro

ITD Trailers

416-427-9675

Domenic.alvaro@itdtrailers.com

Pierre Aubin

L’Express du midi

514-953-3535

p.aubin@expressdumidi.com

Michael Balsom

Nova Scotia Transportation and
Infrastructure Renewal

902-499-3618

balsommg@gov.ns.ca

Frangois Beauchamp

Michelin Canada

514-915-2587

Francois.beauchamp@ca.michelin.com

Harris Beaulieu GNWT-DoT 867-820-8015 | Harris beaulieu@gov.nt.ca
Deny Bertrand Prévost 418-883-3391 | Deny.bertrand@volvo.com

John R. Billing Consultant 416-499-3202 | Jrbilling@sympatico.ca
Jonathan Blackham CTA 819-635-1999 | Jonathan.blackham@cantruck.ca
Christian Boily Manac Inc. 418-226-2148 | Christian.boily@manac.ca

Greg Bond Manitoulin Transport 705-282-2640 | gbond@manitoulintransport.com
Pierre Brideau Bendix 519-770-7523 | Pierre.brideau@bendix.com

Marc Cadieux

Quebec Trucking Association

514-932-0377

mcadieux@carrefour-acg.org

Benoit Cayouette

Ministere des transports du Quebec

418-528-0613

Benoit.cayouette@mtqg.gouv.qc.ca

Andrew Cipywnyk Saskatchewan Highways and 306-787-6998 | andrew.cipywnyk@gov.sk.ca
Infrastructure
David Croft Triple K Transport Limited 613-875-4790 | dcroft@triplek.ca

Patrick Delaney

Petroleum Services Association

403-781-7384

pdelaney@psac.ca

Julie Deschatelets

Environment Canada

819-956-4968

Julie.deschatelets@ec.gc.ca

Robert Desmarais

Fleet Safety Council

514-247-2777

Cfitl @sympatico.ca

Bob Dolyniuk MTA 204-632-6600 | bobd@trucking.mb.ca

Kim Durdle Alberta Transportation 403-340-5189 | Kim.durdle@gov.ab.ca

Greg Dvorchak Hendrickson 330-224-6743 | gdvorchak@hendrickson-intl.com
Mario Fillion W.J. Deans Transport 450-638-5933 | mfillion@wjdeans.com

Isabelle Gendron

Kenworth Canada

418-670-2619

Isabelle.gendron@paccar.com

Jeffrey Gilchrist

Prévost

418-883-6491

Jeffrey.qgilchrist@volvo.com

Robert Greer

Bendix

403-245-0068

Robert.greer@bendix.com

Jeremy Harrower

Canadian Transportation Equipment
Association

519-631-0414

jharrower@atminc.on.ca

Brad Hicks Meritor, Inc. 248-467-7936 | Bradford.hicks@meritor.com
Francois Janelle Ministere des transports du Quebec 418-644-5593 | fjanelle@mtq.gouv.qc.ca
Ryan Klomp Transport Canada 613-949-2698 | Ryan.klomp@tc.gc.ca

Stephen Laskowski

CTA

416-249-7401

Stephen.Laskowski@ontruck.org

Nathalie Léveillé

Quebec Trucking Association

514-932-0377
x203

nleveille@carrefour-acg.org

Luke Loy

USDOT-FMCSA

202-366-0676

Luke.loy@dot.gov

Joe Lynch

Ontario Ministry of Transportation

416-585-7126

Joe.lynch@ontario.ca

Doug MacEwen

PEI Transportation and Infrastructure
Renewal

902-368-5219

djmacewen@gov.pe.ca

Ron Madill

CTA

519-473-6543

Ronmadill@rogers.com

Kristina Martin

The Capital Hill Group

613-235-0221

kmartin@capitalhill.ca

Yves Maurais

Transport Robert

514-237-8729

ymaurais@robert.ca

Sean McAlister

ORCA Road Safety Consultants

613-680-1580

orcasean77@gmail.com

Jan McKee Manitoba Infrastructure and 204-945-8240 | Jan.mckee@gov.mb.ca
Transportation
David Mizgala ITD Trailers 416-557-3134 | david.mizgala@itdtrailers.com

Heather Murray

Sparrow Piloting Service

306-244-2350

sparrowpilot@shaw.ca

John Pearson

Council of DM's Secretariat

613-247-9347

Jpearson@comt.ca
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Barry Pekilis

Transport Canada

613-949-4121

Barry.pekilis@tc.gc.ca

André Perret

Drive Star

289-285-3029

perreta@drive-star.com

Jean-Marc Picard

APTA

506-875-2854

jmpicard@apta.ca

Gilles Poirier

CRQ Controle Routier Quebec

418-528-4669

Gilles.poirier@saag.gouv.qc.ca

Andrew Priest

Drive Star

289-285-3022

priesta@drive-star.com

Yves Provencher

FPInnovations - PIT

514-782-4523

Yves.provencher@fpinnovations.ca

Mayank Rastogi

Transport Canada

613-998-2993

Mayank.rastogi@tc.gc.ca

Brian Rennie

Bridgestone Canada

905-568-6498

renniebrian@bfusa.com

Warren Reynolds

Ontario Ministry of Transportation

905-704-2168

Warren.reynolds@ontario.ca

Bruce Richards

Private Motor Truck Council of
Canada

905-827-0587

trucks@pmtc.ca

Fab Rinaldi Bendix 514-571-6094 | Fabrizio.rinaldi@bendix.com

Joanne Ritchie OBAC 613-237-6222 | jritchie@obac.ca

René Rouillard B et B Transport 450-796-2919 | rener@b-b.ca

Jerry Rush Meritor 248-435-7907 | Jerry.rush@meritor.com

Daniel St-Germain Transport Robert 450-469-3153 | dstgermain@robert.ca

William Schaefer CVSA 301-830-6154 | Williams@cvsa.org

Dan Schuettenberg ATC Transportation 262-564-7105 | dschuettenberg@atctransportation.com
Terry Shaw MTA 204-632-6600 | tshaw@trucking.mb.ca

Norm Shupe Mullen Group Inc. 403-995-5204 | nshupe@mullen-group.com

Mark Siddall Daimler Trucks NA 503-745-2418 | Mark.siddall@daimler.com

James Sinnett

FPInnovations

604-222-5741

James.sinnett@fpinnovations.ca

Sergiy Stepanov

Lazer Inox Inc (Advance)

819-395-2307

s.stepanov@lazerinox.com

Van Teeple Michelin 864-907-8735 | Van.teeple@ca.michelin.com

Matt Troha JHT Holdings, Inc. 262-564-7006 | mtroha@jhtholdings.com

Matt Van Meter Hendrickson 630-910-2681 | mvanmeter@hendrickson-intl.com
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Vehicle Weights and Dimensions

= Task Force on Vehicle Weights and Dimensions Policy

= National focus for coordination and harmonization of
provincial and territorial regulations, policies and
practices

= Representatives from each of the federal, provincial
and territorial transportation departments

= Report to the Council of Deputy Ministers Responsible
for Transportation and Highway Safety

s Advance recommendations on:

= Regulatory harmonization priorities

= Amendments to the standards contained in the National MOU
on Vehicle Weights and Dimensions






Highway Transportation in Canada

= Federal government has responsibility for
safety standards for the manufacturing of new vehicles,
transportation of dangerous goods,
International border crossings,
air quality, including standards for engine emissions and fuel

= Highways fall primarily under provincial and territorial jurisdiction:

= Provinces and territories have primary responsibility for
construction, maintenance and regulation of highways
= Legislation, policies and regulations for:
= The safe operation of the public highway network,
= Protection and management of the use of highway infrastructure











MOU — National Standards for Vehicle Weights and
Dimensions

1988 — First Established
= Included Tractor Semitrailer, and A, B and C Train Doubles

1991 — First Amendment

= Expanded to include Straight Trucks, Truck — Trailer Configurations and Intercity
Buses

1994 — Second Amendment
= Increased semitrailer length to 16.2 m (53’) and overall length of doubles to 25 m

1997 — Third Amendment

= Adjustments to internal dimension controls (minimum wheelbases, hitch offsets)

= Increased Box Length limit for truck trailer configurations to 20 m

= Adjustments to weight limits on truck steering axles and double trailer combinations

2004 — Fourth Amendment
= Increased box length limit on A trains to 20 m






MOU — National Standards for Vehicle Weights and
Dimensions

2008 — Fifth Amendment

= Recognized new wide base single tires (> 445 mm in width)
= Adjusted track width requirement for single tires

= Added rear aerodynamic device on trucks and trailers

= Standardized approach to measurement of overall width

2009 — Sixth Amendment
= Standardized definition for Track Width
= Revised Minimum Track Width for Trailer Axles Fitted with Single Tires

2011 — Seventh Amendment

= Revised weight limit provisions for Intercity Bus Category

= Weight allowance for Auxiliary Power Units on Tractor Semitrailers

= Revised minimum track width requirements for wide-base single tires






Vehicle Weights and Dimensions

= Annual meetings to exchange information,

review emerging issues, identify harmonization
concerns and priorities

= Last meeting held in Montreal in December 2012

= Information: www.comt.ca
= Standards and regulations
Government contacts
Meetings and minutes

Research reports and reference materials






Issues & Proposals 2012

= Use of 6 x 2 Tractors with “Smart” Suspensions

= Possible conflict with tandem axle load equalization
requirements in National Standards

Status:

Discussions ongoing — update presentation on current
agenda.






Issues & Proposals 2012

= Overall Length Limit on B Train Doubles

= Current National “Standard” — 25 m
= CTA Proposal — Increase to 27.5 m

Status:

= Proposal is under review; implications for passing
operations on two lane roads being assessed by
Engineering & Research Support Committee











Issues and Proposals 2012

= Inclusion of Low Bed and Double Drop Semitrailers
In National MOU as Special Configuration

= Proposal to remove wheelbase limit on semitrailer to
Improve national consistency

Status:

Configuration usually operates under special permit —
provinces/territories working to address concerns through
harmonization of permit conditions






Issues and Proposals 2012

= Inclusion of Tridem Drive Tractors in National MOU

= Growing use of tridem drive tractors, particularly in
western Canada

Status:
= Proposal from CTA to be presented on current agenda






Issues & Proposals 2012

= Use of Saddlemount Configurations
= Not included in National Standards — Special Permits

Status:

= Discussions have been occurring with provinces with
respect to policies and special permit conditions






Issues and Proposals 2012

= Weight Allowances for LNG Powered Tractors

= LNG related equipment imposes weight penalty,
steering axle weight limit conflicts

Status:
= Additional weight allowance provided in BC (1500 kg).

= Steering axle weight limits increased in western
provinces and Quebec.






Issues and Proposals 2012

= Use of Supercube Configuration with 60’
Semitrailer

= Conflicts with semitrailer length limit in National
Standards

Status:
= Pilot program launched in Ontario in early 2013.






Issues and Proposals 2012

= Use of Roll Coupled Hitches on Pony Trailers
= Not addressed by National Standards

Status:

= Pilot program launched in Nova Scotia; six truck-
trailers are active.






Task Force on VWD Policy

= Forum for discussion of national regulatory
harmonization needs and priorities for heavy vehicle
weights and dimensions

= Responsible for the evolution of national standards in Canada
and the changes which have been introduced since 1988

= Strong and ongoing commitment from governments, industry
and dedicated individuals to the mechanism and to these
discussions

= Complex regulatory field with many governments involved -
patience is required

= Report on today’s issues and discussions will be provided
to Council of Deputy Ministers in early 2014







Wide Base Single (WBS)
Assemblies

7 N

2013: A Holistic View
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Purpose

Review and quantify the 2013 status and
impact of WBS assemblies.

Agenda
(Re)introduce WBS.
Key performance and status review.
Pavement loading focus.
Economic analysis.
When restrictions are overcome...
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Wide Base Single Assemblies
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Equivalent Sizes
11R22.5 - 455/55R22.5
275/80R22.5 > 445/50R22.5 +~425 kg Payload

+~3% Fuel Economy

Equivalent traction and wear.
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WBS Life Cycle Benefits

PRODUCTION
Savings of 9 gallons of
oil per tire

~65 Ibs. less
material to process

LANDFILL
MATERIAL & ENERGY
RECOVERY TIRE USE
~3% fuel economy
COTRBADING END-OF-LIFE PROCESSING improvement, all else
ne Casings .
X One Retr%ads equivalent. ~700 gal. / truck /

year saved.
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Impact relative to highest impact option

WBS Life Cycle Analysis

WBS
Mixed
Dual
WBS
Mixed
Dual
WBS
Mixed
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WBS Summary of Attributes

Wide
Base
Single

IR

+~3%
+~425 .
249/t

~30%
Red’n 7

e 1IR
+ 4

Z
+

+ + Context: 6 — axle vehicle heavily loaded in long — haul
operation.
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WBS Summary of Attributes

Wide
Base
Single

| Hy

=

+ + Context: 6 — axle vehicle heavily loaded in long — haul
operation.
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WBS Summary of Attributes

Wide
Base
Single
+~3%
+~425 +
kg
249l t-
m
~30%
Red’n 7
=
D+
=
+ + Context: 6 — axle vehicle heavily loaded in long — haul

operation.
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WBS Summary of Attributes

Wide
Base
Single

+~3% ||
+~425

+
kg
24 g/ t-
m
~30%
Red’n 7

| Hy

=

+ + Context: 6 — axle vehicle heavily loaded in long — haul
operation.
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WBS Summary of Attributes

Wide
Base
Single

+~3% ||
+~425

249/t

~30%

=

+ + Context: 6 — axle vehicle heavily loaded in long — haul
operation.
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WBS Summary of Attributes

Wide
Base
Single

+~3% ||
+~425

+
kg
249l t-
m
~30%
Red’n 7
o
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+ + Context: 6 — axle vehicle heavily loaded in long — haul

operation.
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WBS on USA Highways 2013

B

Average USA: 19%

WBS application on 5-axle
vehicles based on a
highway survey of 2974
vehicles throughout USA.
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WBS on Canadian Highways 4013

A WBS application on
> N - articulated vehicles
based on a highway
survey of 1899 total
vehicles in the
provinces notes.

Quebec 10%

1#
xn

s
o

/a8
Ontario 12%

British
Columbia

2% % /

Alberta 2%

!;,r .

Manitoba 4%
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?

& WBS assemblies provide clear
advantages in:

* Fuel efficiency.
* Payload.

 Environmental impact.

% So why is the use so low in western
Canada and the Maritimes?
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WBS Summary of Attributes

Wide
Base
Single

+~3% ||
+~425

+
kg
24 g/ t- +/-
m
~30%
Red’n 7

=

+ + Context: 6 — axle vehicle heavily loaded in long — haul
operation.
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Common Configurations & Maximum Loads

Western Europe

(o) O 4«00t OO0
USA (19%)
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Common Configurations & Maximum Loads

Western Europe

Duals Single Single Single

O 4«00t OO0

| USA (19%)
Single Single

Single Single

OO0 363t OO

Canada (Western & Maritimes)

Sipgle Single 44'0 t,‘ Single Single Single

00 ~Bst, 000
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Pavement Strains

WBS Worse

WBS Better

Excludes advantages for WBS:
« Spring rate difference ~20%
» Unspring mass difference ~43 kg / position
« Pressure maintenance

Smooth rolling

Limited speed )
Equal pressures / loads
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Vertical Static Load vs. Deflection
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Significant spring rate and unsprung mass differences =
significant dynamic loading differences. Favors WBS.
More important on rougher roads. Excluded from all
pavement modeling to date.

Dual = 275/80R22.5 Michelin XDN2 @ 6.9 bar (2 tires)
slif WBS = 445/50R22.5 Michelin X One XDN2 @ 6.9 bar
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Schematic of Tire K & M Impact

Mv

Conceptual view only. Differences to
be calculated and thoroughly modeled
in parallel with US FHWA study.






Dual Unequal Inflation Impact

Differential pressure is frequent in
duals. Overall, 27% were outside
a 20 psi window.

Reference: Boonze, Allen, Hamilton Inc. Final Report November, 2003 for US Federal Motor Carrier Safety Administration, Contract # DTFH61-99-C-00025





Dual Unequal Inflation Impact

20 psi lower pressure
in one dual.
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Pavement Damage
State — of —the - Art

Summary from existing damage models shows
WBS equally penalizing vs. dual on thick
surfaces, more penalizing on thin.

But current damage models haven’t accounted
for dynamic loading differences, which favor
WBS, especially on rougher roads.

Significant progress in inputs and modeling is
expected via USA FHWA project in 2014.
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WBS Overall Economic Analysis Example

$20M 1

$86M

$39M

Full reference: GENIVAR (2005), Economic Study: Use of Supersingle Tires by Heavy Vehicles Operating in Québec, GENIVAR
Consulting Group, Montreal, QC, for the Ministére des Transports du Québec, Québec City, QC, 83 pages. 100% conversion
scenario





When Restrictions are Overcome...

Equivalent: -
Sl Fr. Eff. .. = 100 Duals
* Mass.
* Track width. {?\— Qo RR gex = 100 QQ
e Qutside width. 275%2.5 275/80R22.5 275/80R22.5

index =103 WBS

M,, -800# {_70\_@ RRjpgex = 110 &

275/80R22.5 445/50R22.5 445/50R22.5

WBS + Exploitation

ks ?Q\—[RRM = 110

=/ \_ w0000
275/80R22.5 445/50R22.5 445/50R22.5
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Imagne heavier loads, higher
B freight efficiency. In this
example, WBS brings:

~1 ton payload increase.
~15 Horsepower decrease.
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Thank you
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Fuel Economy Testing of
6x2 Tractors

D

FPInnovations

Task Force on Vehicle
Weights and
Dimensions Policy

Government / Industry
Meeting

November 20, 2013

Montreal






Introduction

6 X 2 Evaluation Project

= Testing:

— During the 11t Energotest
campaign (May 30 —June 5,
2013)

— At Transport Canada MVTC -
PMG Technologies (Blainville)

= Objective:

— Compare the fuel consumption
and traction performances of 6 x
2 and 6 x 4 tractors

Transport
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Test Vehicles

6 X 2 Modified from 6 X 4 Tractors

= Three 2012 Kenworth T660, ISX 450
HP, rear axle Dana Spicer D40-170P,
3.21 ratio:

— Control vehicle 6 x 4

— Test vehicle 6 x 2 Mod. 1:
emptied rear housing, removed
the drive shaft between front
and rear housing, changed gears
in the front housing

— Test vehicle 6 x 2 Mod. 2:
switched front and rear housing,
emptied rear housing; gears not
changed

Transport
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Test Vehicles

6 x 2 OEM Tractors

= Two 2013 Volvo VNL, D13 425 HP:

— Test vehicle: 62T, 6 x 2, rear axle
RS23-160/161 Meritor Plus Volvo
Non-drive, 2.67 ratio

— Control vehicle: 64T, 6 x 4, rear
axle MT40-14XC Arvin Meritor,
2.64 ratio

Transport
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Test Methodology

= Fuel consumption tests:

— Volvo OEM 6 x 2 tractors:
SAE J1526 Type llI

— Kenworth T660 modified 6
X 2 tractors: SAE J1321
Type I

= Pull sled test:

— Compare the pulling
distance, maximum speed,
and acceleration when
pulling the same set sled
on similar surface

Transport
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Test Results

Fuel Consumption Tests

2012 Kenworth T660 6 x 2 Mod. 1 (removed
the drive shaft, change gears in the front
housing):

— Fuel savings: 2.57 % £ 2.04 %
— Fuel improvement: 2.64 % + 2.10 %

2012 Kenworth T660 6 x 2 Mod. 2 (removed
the drive shaft, switched front and rear
housings, emptied rear housing):

— Fuel savings: 3.45% £ 1.16 %
— Fuel improvement: 3.57 % + 1.20 %
2013 Volvo OEM 6 x 2 :

— Fuel savings: 3.29 %

— Fuel improvement: 3.40 %

Transport
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Test Results

Pull Sled Tests

= Pull sled tests showed for the 6 x 2
tractors, compared to similar 6 x 4
tractors :

— 5.4to 13.5 % shorter distance
— 17% lower maximum speed

— 10.5 to 35 % worse acceleration

Transport
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Test Results

Pull Sled Tests

= 6 x 2 tractors with rear axle
load transferred to the front
axle (the suspension
dropped), the pulling
distance was longer and the
maximum acceleration was
higher than with the load
equally distributed

Transport
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Il
Conclusions

= The 6 x 2 tractors consume from 2.6 to
3.5% less than the similar 6 x 4 tractors

= Weight reduction advantage: the 6 x 2
OEM tractor was 380 kg lighter than the
6 x 4 OEM tractor

= Systems are available for transferring the
load from the dead axle to the drive axle
in special conditions for increasing the
traction

= At virtually the same cost, the 6 x 2
tractors replacing 6 x 4 tractors could
reduce annually the GHG emissions up to
1.93 tonnes per vehicle, and 193 000
tonnes nationally

Transport
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Thank you for your time

Yves Provencher, ing.f., M.Sc.
Directeur / Director PIT

Yves.provencher@fpinnovations.ca
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Terminology

= System is comprised of Forward Collision
Warning + Autonomous Breaking

= Forward collision contributes to crash
avoidance and autonmated braking
contributes to collision mitigation

Commercial Vehicle Forward Collision
Avoidance and Mitigation Systems

(F-CAM)






Project Goals

= Characterize the performance of a current F-CAM system via
test track experiments and simulation.

= |dentify and profile the target crash population for F-CAM
systems (i.e. truck-involved rear-end crashes).

= Estimate, via modeling and simulation, the effectiveness of F-
CAM technologies in avoiding and mitigating rear-end crashes

= QObtain “case and control” data from fleets for statistical analysis
of F-CAM safety performance in real-world application.

= Apply cost factors to crash reduction/mitigation estimates to
determine total economic benefits

M
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Project Elements

Crash data analysis

Fleet data (2 national fleets analyzed)
Test program

Modeling

Benefit analysis





F-CAM Intervention Sequence

Hard braking

Potential rear required to Avoidance
end collision prevent collision maneuver not
detected possible

on Collision  |i|  Collision ‘| Automatic |i| Crash
t JEC; warning: ‘|  warning: | braking for |i|prevented
racke Visual and  |i| Haptical (short || collision | or
Audible /| brake pulse) |!| prevention or |i| mitigated
| | mitigation |
. Wdrning Tone and Larﬁp
System Reactions! Engine Torque Limitation

' Brake Activation !

M
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Performance Characterization
of FCMS Technology

n Assess impact of countermeasures

in a simulated environment
(" Apply countermeasures within each )

+ Supplier specifications
A

« Test track testing }

Derive FCW and CMB activation \—
algorithms from test results

Apply performance &>
functional filters

H Profile Target
Crash Population

Identify FCMS technology-
relevant crashes
(GES, LTCSS, TIFA)
W
(" Segment crash population

based on crash type:
el Vfixed e LV slower

L * LV decelerating o LV cut-in y
W

~

E Create simulated
“reference” crashdatabase

Identify rear-end “conflicts”
from IVBSS database.
el V fixed e slower
edecelerating ecut-in
\h{about 10,000 total conflicts)

'\l."

Re-create eéch conflict in a
simulated environment

v

For each “conflict”,
progressively delay braking (in
increments of 0.1s) to create a

range of crashes with
increasing severity levels.
W

ra ™
Simulate rear-end crashes

(" “Reverse Engineer” delta-V R
distributions for each crash
type based on injury levels

\ from GES database P

Apply delta-V

g

(approx. 172,000 crashes of
L varying type & severity) )
W

Establish “Reference” FCMS-

W

simulated crash

relevant crash database

eFCWonly «CMB only «FCW + CMB
. (current, next, & future generations)
v

( Apply distribution of driver brake reaction ]
times to each simulated crash

v

Estimate new delta-Vs. based on
reductions in impact speeds (and # of

S

\

crashes eliminated altogether)

W
[ Estimate injury levels based on A-V

v

Calculate percent change in injury levels
for each crash type (in the reference
database), and for each countermeasure
examined.

. S

—

Apply percent reductions in
simulated environment to real world
crash poputlation

H Estimate Benefits

Estimate fatalities, Injuries & Crashes
reduced at full deployment

Apply cost factors

v
weighting factors )‘

Total Economic Savings





Target Crash Types

= Crash types selected as relevant to the
technology

= Rear-end, striking

= Current generation:
= |ead vehicle stopped at impact, but seen moving
= Lead vehicle slower, steady speed
= Lead vehicle decelerating
= | ead vehicle cut-in






Estimated Annual Rear-end Striking Crashes
TIFA 2003-2008, GES 2003-2008

Tractor Semitrailer

“Fixed” means LV
was stationary
(fixed) before
coming in radar
range of the subject
vehicle, i.e., never
seen moving.

“Stopped” means LV
seen moving by the
subject vehicle’s
radar prior to coming
to a stop.

M
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Fatal Injury PDO Total
Crash type N N N N
LV fixed 62 882 2,119 3,078
LV stopped 13 1,244 2,987 4,263
LV slower 90 1,199 1,794 3,082
LV decel. 18 1,502 3,152 4,750
LV cut-in 9 156 649 814
Total 192 4,983 | 10,701 15,987*

“PDO” specifies property damage only crashes.
* Total includes 111 crashes of unknown injury severity.

Single Unit Truck

Fatal Injury PDO Total
Crash type
N N N N
LV fixed 20 1,215 2,202 3,438
LV stopped 8 2,228 4,037 6,270
LV slower 26 318 902 1,246
LV decel. 8 1,222 3,815 5,096
LV cut-in 1 134 187 322
Total 63 5117 | 11,143 16,374*






Fatalities and Injuries in Rear-end Striking Crashes
TIFA 2003-2008, GES 2003-2008

Tractor Semitrailer

= “Fixed” means LV Injury severity e
WaS Statlonary o e Eatal inﬁj-ry B-injury|C-injury injuries
(leGd) b.efore LV fixed 78 | 139 | 335 861 | 1,413
coming In radar LV stopped 16 | 158 | 431 | 1,179 | 1,782
range of the Subject LV slower 107 | 601 | 865 727 | 2,300
vehicle, i.e_, never LV decelerating| 22 303 605 | 1,251 | 2,180
seen mOV|ng LV cut-in 9 87 48 115 259

Total 231 (1,287 |2,284 | 4,132 | 7,934
= “Stopped” means LV Single Unit Truck
seen moving by the A — —
subject vehicle’s ] A~ | B | © | injuries
. . Crash type injury | injury injury
radar prlor to Comlng LV fixed 22 156 278 1,272 1,728
o a Stop_ LV stopped 9 | 277 493 | 2,306 3,085
LV slower 30 116 154 241 542
LV decelerating 10 189 334 1,426 1,959
LV cut-in 1 2 38 141 182
m Total 72 | 740 | 1,298 | 5386 | 7,49
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Subject Vehicle Highlights

Forward Radar Multiple DVI DAS Interface
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Towable Target Evolution and
Highlights

Initial UMTRI
Radar only Target

Initial Vision Vision Compatible Final Vision
Compatible Target Target Compatible Target

M
UMTRI
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Establishing the Simulated “Reference” (or
baseline) Crash Database
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IVBSS Heavy Truck Feld Operational Test

= 1,000,000 km by 18 drivers over 10 months
Mix of P&D and Line-haul
= |nitial Conditions (Speeds, Distance, PovAXx)
= | ead Vehicle Braking, N = 8210 events
= Lead Vehicle Slower, N = 1471 events
= Cut-in, N = 382 events
= Fixed, N =470 events

= Driver Braking Profile
= Driver Brake Reaction Time

M
UMTRI
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Initial Conditions: Driver Delay Time to Braking, 4.3 s

Effect of Delay Tlme on Severlty

[ Drlver Delay Tlme to Braklng 3 S
m  Driver Delay Time to Braking, 4 s
mmm Driver Delay Time to Braking, 4.2 s

Sv Speed = 40 mph
Pov Speed = 38

L. Driver Delay Time to Braking, 6.8 s

mph S
— e B i R a— e I A 40
PRYER S Blile
‘ S
: -
~. R L L R -
: v . &
-4 ' ‘
1,
_ e . = D G e — 20
Sv Decel Profile 2
A Profile used for Driver Bra}klng 3 . 3
\ ————————— S e W ————————————— 10—
| Increasing Delay Time | " on m|
[ - : : : ! ! ! )
-14 -12 -10 -8 -6 -4 -2 0

Range-rate, m/s

Increasing Erash Severity

Crash
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Estimating delta-V distribution for

historical rear-end crash population
=\We get baseline delta-V distribution by finding the
distribution of delta-V that reproduces the injury
patterns for truck-into-car rear ends in GES

Injury Level Estimated

Observed Proportion

Probability of Injury

for - | K 0.0008 0.005

X 3 | = A 0.0698 0.041

B B 0.0694 0.080

iy | c 0.1837 0.187

....... T e " 0 0.6763 0.687
= Injury

Delta-V (Exposure) X  Risk (given dV)

- Unique delta-V distributions are developed for each
crash type (LV slower, decelerating, stopped, cut-in).

M
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Evaluate system performance
compared to baseline

System evaluation:

1) FCW—accounts for a distribution of driver
prake reaction times from 0.5-2.7 sec,
pased on literature and braking in IVBSS

2) CMB—three systems; driver not in loop.

3) Combination—best performance of either
FCW or CMB for each case

UMTRI 1






Technology Simulation Methodology

= Based on the rules for a FCW, calculate the simulation time
when an FCW would have been given to the driver

= Map Driver Brake Reaction Time Distribution on to Baseline
Simulations

= For each Baseline simulation that resulted in a crash—rerun
with the three CMB algorithms and save the results

UMIRI 2






Characteristics of Future Systems

= System can reliably detect moving and fixed
vehicles
= CMB automated braking deceleration levels

= nominal 0.35 g for the second generation system
= nominal 0.60 g for the third generation system

19





Reduction in Injury Severity

Tractor Semitrailer Single Unit Trucks
: : No : . No
Device Fatal Injury injury Device Fatal Injury injury
Subsystem Contribution Subsystem Contribution
FCW only 31% 27% 11% FCW only 28% 25% 11%
CMB only 0 0 0 CMB only 0 0 0
2" gen. 26% 32% 10% oD Sap. 27% 33% 13%
CMB only 44% 42% 19% CMB only 42% 46% 23%
3" gen. 3rd Gen.
Complete System Contribution Complete System Contribution
SEEOTE 44% 47% 20% SEoole 43% 46% 24%
Generation Generation
Ul 57% 54% 29% Ul 55% 57% 34%
Generation Generation
SN 24% 25% 9% CUIE: 2204 21% 10%
Generation Generation

M
UMTIRI 2






Total Annual Economic Benefit
(2013 Dollars)

Tractor Semitrailer

Single Unit Trucks

Device Fatal Injury : '.\'0 Total
injury

Subsystem Contribution

FCW only $528.9 | $544.8 | $34.4 | $1,108.1

CMB only

2" gen. $446.2 | $633.6 | $31.9 | $1,111.7

CMB only

3 gen. $741.2 | $792.8 | $60.6 $1.594.6
Complete System Contribution

Second

Generation $745.0 | $919.5 | $65.8 | $1,730.3

Third

Generation $972.7 | $1046.1 | $93.1 | $2,112.0

Current

o $412.4 | $513.0 | $29.5 $954.9

M

UMTRI

Device Fatal Injury .'.\IO Total
injury
Subsystem Contribution
FCW only $142.3 | $395.3 | $30.5 $568.1
CMB only
2" Sen. $134.6 | $500.8 | $35.4 $670.8
CMB only
3 Gen. $211.7 | $690.2 | $62.4 $964.3
Complete System Contribution
Second
Eareretien $214.7 | $703.8 | $63.9 $982.4
Third
EanarEian $275.6 | $853.9 | $89.7 | $1,219.2
Current
A $112.9 | $342.8 | $25.8 $481.5
21






Conclusions

Tractor semitrailers

= The annual reduction in fatalities and injuries relative to the base
population for current generation systems is:

Current technology 24% and 25% respectively ($0.9 billion/yr)
Second generation 44% and 47% respectively ($1.7 billion/yr)
Third generation  57% and 54% respectively ($2.1 billion/yr)

Single Unit Trucks

= The annual reduction in fatalities and injuries relative to the base
population for current generation systems is:

= Current technology 22% and 21% respectively ($0.5 billion/yr)
= Second generation 43% and 46% respectively ($1.0 billion/yr)
= Third generation  55% and 57% respectively ($1.2 billion/yr)

22





Conclusions

= Current generation F-CAM systems provide
significant reduction in the frequency and
severity of truck rear-end striking crashes

= The research indicates that future systems
will provide additional benefit:

Second generation — factor 1.9

Third generation — factor of 2.3
(relative to current generation systems)

23
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Overview of CTA B-Train Posmon

* CTA position has 3
fundamental principles:

1. Reduce emissions --- by
allowing flexibility in the use
of tractors with emission
reduction technologies;

2. Improve driver comfort
and reduce fatigue — by
allowing flexibility in the use
of larger sleeper berths;

3. Improve highway safety
and driver protection — by
allowing flexibility for the use
of moose bumpers.






Details of CTA “ask” to Task Force

 CTA is seeking 27.5 metre overall length
(including moose bumpers) providing tractor
w/b does not exceed 6.2 metres and box
length does not exceed 20 metres;

 CTA is also seeking allowance for 27.5 metres
overall length with tractor wheelbases greater
than 6.2 metres, but not to exceed 7.2 metres
when combined with a box length of less than
20 metres;





Existing 25 Metre Maximum Overall Length Limit

Box Length @ 20 Metres

No Space for Sleeper and Environmental Equipment

Box Length Less Than 20 Metres

Proposed 27.5 Metre Maximum Overall Length Limit
Moose Bt;mper

\
Space for Sleeper and Environmental Equipment

‘ o-- 00000 !

Téictor Wheel base 6.2 Metres

/‘ h?(t(x Wheel-base 6.2 to 7.2 Metres
"
]

E I Box Length @ 20 Metres

—
]
1






Work to Date

CTA completed a full dynamic performance
analysis of the proposed configurations and
submitted to Task Force in March 2013;

CTA completed additional work in late summer
2013 to define potential sum of wheel-base
offsets that has been submitted to Task Force;

Ontario Ministry of Transportation (MTO) elected
to champion issue amongst government
representatives and has dedicated staff resources
to move the issue forward;

MTO internal analysis is now complete





Results of Analysis

* Two areas were initially areas of concern — high
speed off-track and low speed off-track;

e Results showed the tractor w

neel-base to be

main factor, not box length, therefore it has been

possible to simplify box lengt

ns at 20 metres;

* Concerns with both low speed and high speed
off-track were mitigated by reducing overall

tractor length slightly from 7.

2 metres to0 6.8

metres and by reducing sum of wheel base on
trailers slightly for tractors over 6.2 metres.





Simplifying the Issue

* Proposed dimensions alleviate all issues with performance
measures compared to vehicles operating today and allow
a go forward on this issue:

Overall (1) Overall Length Max 27.5m

Tractor (6) Wheelbase — Long Combmation Max 6.8m

Combmation (11+(25) | Sum of Tratler Wheelbases:
1. 6.2 m or less <17.00m
fl. >6.2mto 6.3m <16.53m
1. >6.3mto 6.4m < 16.44m
V. >6.4mto 6.5m < 16.36m
V. >6.5m to 6.6m <16.27m
Vi. >6.6mto 6.7m < 16.1%m

Vil >6.7mto0 6.8m <16.10m






Go Forward

* CTA requests that the Task Force immediately
accept 27.5m B-trains with the current 6.2m w/b
tractors, 20m box length and 17m sum of trailer

w/b.

* CTA also requests that the Task Force accept the
concept of 27.5m B-trains with tractors up to
6.8m w/b, 20m box length and an offset table
gradually reducing the 17m sum of trailer w/b as
tractor length increases to address low speed
offtracking concerns.





Overview of CTA — Tri-Drive Position

* CTArequesting tri-drive 1 | ‘
tractor single semi- 0 000 000
trailer configuration be
added to MoU —
request made October
1, 2013;

* Benefits include
increased traction and
increased payload
capacity over existing
MoU configurations






Proposed Dimensions

DIMENSION LIMIT
Overall Length Maximum 23 m
Overall Width Maximum 2.6 m
Overall Height Maximum 4.15 m
Tractor:
Wheelbase Minimum 6.6m/Maximum 6.8m

Tridem Drive Axle Spread

Minimum 2.4m/Maximum 2.8m

Semitrailer

Length

Maximum 16.2 m

Wheelbase Single, Tandem or Tridem Axle

Minimum 6.25 m/Maximum 12.0 m

Kingpin Setback

Maximum 2.0 m radius

Effective Rear Overhang

Maximum 35% of wheelbase

Tandem Axle Spread

Minimum 1.2 m/Maximum 1.85 m

Tridem Axle Spread

Minimum 2.4 m/Maximum 3.7 m

Interaxle Spacings

Tridem Drive Axle to Single Axle

Minimum 3.0 m

Tridem Drive Axle to Tandem Axle

Minimum 5.5 m

Tridem Drive Axle to Tridem Axle

Minimum 6.0 m






Proposed Weights

WEIGHT LIMIT
Axle Weights
Steering Axle Maximum 7300 kg
Single Axle Maximum 9100kg
Tandem Axle:

Axle Spread 1.2 m—1.85m

Maximum 17 000 kg

Tridem Axle:

Drive Axle Spread 2.4m — 2.8 m on tractor

Maximum 21 000kg

Axle Spread 2.4 m - less than 3.0 m

Maximum 21 000 kg

Axle Spread 3.0 m - less than 3.6 m

Maximum 23 000 kg

Axle Spread 3.6 m - 3.7 m Maximum 24 000 kg

Gross Vehicle Weight Limits

Single Axle Semitrailer Maximum 37 400 kg

Tandem Semitrailer Maximum 45 300 kg

Tridem Semitrailer — with 2.4 m to <3.0 m spread Maximum 49 300 kg
with 3.0 m to <3.6 m spread Maximum 51 300 kg
with 3.6 m to 3.7 m spread Maximum 52 300 kg
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'Conod&on Trucking Alllonce
- Comi

Allionce C wne du Cor 9

Max16.2 m

P

Proposed Dimensions

\

BExamplo—CTA Mol Tri-Drive Tracior Tridem Semi-
Traller —Task Force on Vehicle Weights & Dimensions

6.25—12.0m Max 35% trailer(wheel base
:if__ ] - Note: Single and Tan-
I‘_”:\ dem Axle Semi-
T \ Trailers should also
- be included (see at-
tached matrix for de-
tails)
24—-28 m Min6.0 m
Max23 m
Proposed Weights
l’F‘. -
| — > - I
|l — — — =l L e —
- o JE "o}l 000
Axle Weights 7,300 kgs 21,000 kgs 21,000—24,000kgs
S— —— e’ Note — It should be recognized that
n = each jurisdiction continues to retain au-
[Gross Vehicle Weight ] 49,300—52,300kgs thority to allow more libaral weights

and dimensions for this configuration.






Next Steps

* Tri-drive combinations currently and successfully
operate in a number of Canadian jurisdictions;

* CTA requests that the Task Force add the tri-drive
/ single semi-trailer combination to the MoU to

encourage harmonization of its weights and
dimensions;





Thank You
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WHEN THINGS GO WRONG





Oversize On The Highway
Accidents unfortunately are a fact of life on the road. The most we can do is get
basic training in ways to avoid them. When they do happen we need to have had

training in what steps are needed to minimize the ensuing problem:s.





Does operator know what to do
when an incident happens?

Do operators understand how to
set up traffic control?

Who do you call?





Has operator/driver been trained in doing
an incident report?

What do you include?

Who do you notify?





The Cost of Mistakes

Pilot Cars on stand by  $85 per hour
Recovery Vehicles $175 - $300 per hour
Special Equipment S$7?

Police Officers  $38 per hour -wages only
Police Equipment §7?

Provincial Highway Repairs S ?

Other manpower $30 + per man hour
Transportation costs S 7?

Fuel S?

Legal costs S7?

Insurance payouts S 7?

Then there are the hidden costs, usually associated with private law suits from carriers, property
owners, motorists or anyone else who may have been involved.

| know of one instance where a simple bridge strike in Alberta resulted in over $600,000 payout
to the CPR alone.





Video: Bad Day





Why Training and Certification

-A basic training course is needed so that all operators will have a standard
knowledge of what is required of those on the job. This includes knowing where to
get regulation and permit information, what types of hazards may be encountered,
how to deal with those hazards, basic traffic control, proper ways of helping loads
move around obstructions and radio etiquette

-Certification allows those hiring the escort to know that the operator has basic
knowledge of the oversize industry, and allows an oversight body to monitor
operators to make sure proper procedures are being followed

-Certification also allows Insurance Companies to be assured that due
diligence requirements are being met by operators in this era of increasing
Liability being placed on the pilot operators for incidents that may happen





Issues Around Training:

-The vast majority of seasoned pilot operators agree that a basic mandatory
training and certification course is required so that everyone has the same
basic skills and understanding of the oversize load escort industry.

-The training must be done and certification administered by a body or
bodies that are independent of the pilot and trucking industry. This is so
that both certificates issued and pilot operators can be properly monitored.
-No Grandfathering of those already in the industry. Everyone has to take
the basic course. To those in longer is a refresher course.

-Certificate should have photo of operator and/or the drivers license
number recorded on it.

-When a load is called in to the weigh scale, pilot car drivers must also
report with their documents.

-After a basic course is up and running then additional certificates for
specialty areas within the Industry can be considered. These would most
likely include: House Moves, Oil Field Moves, Superloads and Steerable
Trailers.





Video: Training & Getting Set Up





TRAINING:

-Currently no mandatory training in any jurisdiction in Canada. Some in-house training
programs are being done, but these are mainly by the big heavy haul companies and
are not available to the wider industry.

-Across Western Canada at present, the majority of pilot operators are taking USA
based courses in order to get some kind of understanding of what they need to be
aware of when escorting an oversize load. A travelling instructor teaching the
Washington State Certification Course with Canadian Content is currently based in
Regina. Another instructor is in Grande Prairie, Alberta.

-We are pleased to say that under the New West Partnership, there has been a huge
upsurge of interest in mandated training and certification of pilot operators. Studies
and surveys have been ongoing for the past year in the various regions , with British
Columbia leading the way on the government side through BC Highways, CVSE, WCB,
ICBC and OH&S. British Columbia has conducted information meetings throughout the
province as well as an on-line survey specifically with pilot operators this past summer.





-Saskatchewan and Alberta are working with British Columbia under the

New West Partnership to develop criteria for a mandatory pilot operator basic
training certificate as in some instances regulatory changes may have to be made.
Various people within the Transportation Departments of Yukon, North West
Territories, Nunavut and Manitoba have expressed interest in being involved in
the process.

-Pilot operators who make a living in the industry are looking forward to seeing
the work of many over the years finally coming to pass.

-Sometime this year and in to the early spring; British Columbia will be having
CVSE personnel; incognito so that no one realizes who they actually are; ride
along on actual pilot runs to get a better feel for the industry.





Video: Vehicles





New Technologies & Equipment Suggestions

- LED flashing lights — more visible than standard 7 inch flashing lights

- LED strobes — more visible than standard beacons

- LED combination flashing light/strobes (smaller size, brighter light — visible greater

distance in both daylight and darkness

- LED pattern switch boxes to change flashing patterns of lights

- retro-reflective graphic lettering for signs

- LED and other lighting for brighter and more even interior lighting of overhead signs

- reflective banding (red & silver/white) for outlining vehicle sides

- additional lights — in grill (to catch drivers attention — only flash when manually activated

- fold out stop/slow sign similar to school bus(which is already a recognized traffic control
device)

-This said, providing too many lights, or too bright has been shown to bring about
phototaxis in some drivers encountering multiple flashing lights. Passive retro-reflective
materials are less likely to bring about phototaxis





| Want To Be A Pilot/Escort — Why?

=

Person believes a lot of money to be made

Believes work is very easy — just hop in vehicle, turn on lights and follow along
“no training required — so must be super easy”

To see the country

Believes there is no pressure, see # 2

Person believes that companies will fall over themselves to hire them

Person is retired; wants extra money coming in part time — at their convenience
To get away from house

g
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BECOMING A PILOT/ESCORT
What A Person Has To Consider Before Becoming A Pilot/Escort

Do | work for someone or do | run my own business?

Do | need a special license?

What kind of vehicle do | need?

Do | need any type of training?

Do | need extra insurance, or will my auto insurance cover me?
Do | need any special equipment?

Are there any regulations | need to know?

How do | get work?

What prices do | charge?





Video: | Want To Be A Pilot






JOB DESCRIPTION — General

a)

f)

g)

You must be 18 years of age

You must hold a valid driver’s license from your home jurisdiction

You must be able to read and speak English (French in Quebec)

You must be drug and alcohol free when performing pilot/escort duties
You need to be able to sit in a vehicle for extended periods of time

You must be able to communicate with other members of load team

You must be able to drive safely in adverse weather conditions





h) You must be able to hear and understand warnings

i)  You must be able to stand along roadside for periods of traffic control
j)  You must be able to read a measuring pole or tape

k) You must be able to recognize a hazardous condition

)  You must be able to maintain focus on the job under all conditions
m) You must be able to read and comprehend written instructions

n) You must be able to understand and follow verbal instructions

o) You must be able to read road maps





Video: Hazards





Hazards Identified Within the Pilot Industry

1) Greater public education about what pilot vehicle are and what they do
2) Training and certification for pilot operators and drivers

3) Equipment needs to evolve with new technologies

4) Cities need to consult with heavy haulers to accommodate routes around or
through their jurisdictions

5) Cities wanting curfews and permits need to provide 24/7 staffing of their
departments looking after these requirements

6) Night Moves — visibility of loads and escorts is presently less than safe





Video: Night Moves





Farm Equipment On Road Accidents

T ToTaL s | INURIES |  DEATHS | # @NIGHT
78 76 26 15

2013

2012 81 76 27 24
2011 178 163 58 53
2010 69 74 26 19
2009 52 38 22 11
2008 22 10 13 3

2007 16 16 12 2





T ToTALY | HINIURES | DEATHS | § @NIGHT
14 12 6 3

2006

2005 3 4 3 3
2004 6 2 3

2003 4 2

2002 5 5 5 1
2001 4 4 4 1
2000 1 1





Video: Farm Equipment





Video: Load Clips
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PURPOSE

The objective of this presentation is to provide the Task Force on
Vehicle Weights & Dimensions Policy with:

e an annual update on the eTV program’s heavy-duty vehicle (HDV)
technical investigations;

e an overview of potential future HDV technical work with weights &
dimensions considerations.

*
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Background

At the program’s April 13, 2012 Federal Interdepartmental Steering Committee meeting, members
endorsed the program’s Multi-Year Testing & Evaluation Work-Plan, which includes testing activities
organized into seven high-level technology priorities:

1.

Electric Vehicles (EVs), including battery electric and plug-in hybrid vehicles;
Renewable Fuel Technologies, including biodiesel and various ethanol blends;

Natural Gas Technologies, including compressed natural gas (CNG) and liquefied natural
gas (LNG);

HDV Power-train, Emissions and Aerodynamic Improvements;

Hydrogen & Fuel Cell Technologies;

Light-duty Vehicle (LDV) Power-train, Emissions and Aerodynamic Improvements; and

Connected Vehicle Systems.






eTV Multi-Year Testing & Evaluation: Projects Completed (2012-13)

In 2012-13, the eTV Program completed seven (7) testing projects, and produced/disseminated technical reports to
support codes, standards and regulatory development for advanced vehicle technologies: 1]

1. HDV low rolling resistance tire
performance in snow packed
conditions

2. HDV single-wide tire
performance in snow packed
conditions

3. Quiet Vehicles — Minimum Noise

Phase |: Cars

4. Operation of CNG refuse trucks
in cold weather climates

5. CNG vehicle storage in enclosed
parking facilities

6. First responder training
standards for EVs

7. Extended cold weather
performance testing of EV batteries

* Final report completed and disseminated (i.e. Canadian Rubber Manufacturers, US. Regulators
(National Highway Traffic Safety Administration [NHTSA]//Environmental Protection Agency [EPA]),
DM Task Force on Vehicle Weights & Dimension). Departmental news release issued in January
2013.

« Final report completed and disseminated to the eTV HDV technical working group. The report will be
disseminated externally to the Canadian Rubber Manufacturers, US. Regulators (NHTSA/EPA) in
Fall 2013.

 Seven (7) vehicles were tested in Fall 2012 and technical results were provided to support
TC/NHTSA collaborative efforts under the Canada-U.S. Regulatory Cooperation Council on “Quiet
Vehicles.”

» Final report produced, in collaboration with industry (vehicle manufacturers, Canadian Natural Gas
Vehicle Alliance, and disseminated to CNG Technical Advisory Committee. Report will be published
on gowithnaturalgas.com.

» Final report produced, and disseminated to technical authorities/regulators.

» U.S. National Fire Protection Agency (NFPA) training standards reviewed by a working group of
Canadian technical experts, police & fire chiefs and adapted to Canada. NFPA/Standards Council of
Canada training program will be launched in Fall 2013.

A 30-day “cold snap” vehicle battery test (between -20 °C to -25 °C) completed in Winter 2013. Final
report has been distributed to the program’s EV committee, and presented at EV2013 to inform
vehicle modelling development efforts.

.
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eTV Multi-Year Testing & Evaluation: Active Projects (2013-2014%)

The program currently has 17 testing & evaluation projects underway, including the
following: [

Electric Vehicle: Light-duty power-train, aero, emissions:
1.EV crashworthiness. 10. Light-duty truck mass reduction study.
2.Quiet vehicles - minimum noise phase II: motorcycles. 11. Vehicle data modelling.
3. Battery pack destruction and abuse testing. 12. Low rolling resistance tires.

13. Alternative fuel cross-comparison.
Renewable Euel: 14. Field operational trial of fuel consumption
4.Gasoline direct injection (GDI) engines. displays. _ _
5 Renewable diesel. 15. Light-duty vehicle drag reduction technology.

(proposed)

Heavy-duty power-train, aero, emissions:

6.HDV drag reduction technology. Connected Vehicles:

7.Boat-tail wake, snow & ice shedding. 16. Cooperative truck platooning systems:
8.Camera-based indirect vision systems for HDVs. Phase | —technology scan.
9.Use of LIDAR to enhance reliability of HDV
aerodynamic drag assessments. Hydrogen & Fuel Cell:
17. Hydrogen material embrittlement
(proposed).

Key HDV technical investigations of interest to the task force ...

[2] Fifteen active and two proposed projects. 5
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HEAVY-DUTY VEHICLE POWER-TRAIN, EMISSIONS SYSTEMS AND
AERODYNAMIC IMPROVEMENTS

Project.  Drag reduction evaluation of HDV aerodynamic
technologies

Status: Year (2) of (4) in progress

* Project aims to significantly enhance the fidelity and quality of HDV
aerodynamic drag assessments — to reduce key gaps in real world vs.
laboratory performance, with a focus on Canadian conditions, vehicle weights
& dimensions, etc.

HDV model equipped with boat-tail in wind-
tunnel.

« Year one of the project developed a Flow-Treatment-System to better
simulate real-world turbulent wind conditions in a wind tunnel, in addition to a
ground treatment system that simulates wheel movement/turbulence.

* Inyear two of the project, a scale model of a tractor-trailer will be developed
in collaboration with a major OEM for various configurations (i.e., short and
full-length trailer, day and long-haul tractor) and a list of drag reduction
technologies to model/evaluate will be selected/finalized by the project’s N
Steering committee. Computational fluid dynamics (CFD) model

of HDV aerodynamics
(Argonne Labs)

» Year three of the project will consist of extensive testing of different truck and
drag reduction technology combinations. Results will be provided to vehicle
regulators to help inform HDV greenhouse gas (GHG)/fuel consumption
regulatory approaches.
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HEAVY-DUTY VEHICLE POWER-TRAIN, EMISSIONS SYSTEMS AND
AERODYNAMIC IMPROVEMENTS

Project: Snow and ice shedding from boat-tails

Status:  Year (2) of (2) in progress [
» This project is modelling the wake, snow and ice shedding from HDV boat-tails.

* Inyear one, preliminary CFD was conducted to evaluate dynamic wind loads
experienced by a passenger vehicle trailing an HDV equipped with a boat-tail.

» Year two will attempt to assess the importance of this wind load by modelling
driver/vehicle interaction, and to assess the materiality of snow/ice
accumulation on boat-tails (vs. conventional trailer).

Project: Camera-based indirect vision systems for HDVs

Status: Year (2) of (3) in progress
* Inyear one, a successful prototype was developed and demonstrated.

Estimated savings for system is roughly 1,817 L fuel per year based on
reductions in aerodynamic drag (4.1 year payback based on cost estimate).

* Inyear two, track/driver testing will be conducted to assess system performance §
in a variety of controlled operating conditions at Transport Canada (TC)’s Motor
Vehicle Test Centre (MVTC).

» Track testing is currently underway at the MVTC. Prototype camera-mirror system equipped

on Class VIl Vehicle.

[4] There is an option for year (3) follow-up activities, dependant on year 2 findings.
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HEAVY-DUTY VEHICLE POWER-TRAIN, EMISSIONS SYSTEMS AND
AERODYNAMIC IMPROVEMENTS (cont.)

Project : Use of LiDAR to enhance reliability of HDV vehicle
aerodynamic drag assessments

Status: Year (2) of (4) in progress [®

» Project aims to significantly increase the ability to test & measure the drag
performance of HDVs on test-tracks using LiDAR.

 Results could help support the development of alternative/new HDV coast-down vehicle equipped with 360 degree
test procedures for vehicle manufacturers. AT system

* In year two of the project, one LIDAR prototype instrument will be designed and
fabricated. Preliminary testing, optimization and validation of the instrument will
take place in the wind tunnel.

* Year three will involve full-scale validation track/tunnel testing with a fully
instrumented vehicle.

TC Test Vehicle instrumented by
National Research Council (NRC)

.. . . . . to gather on-road turbulence
[5] Based on anticipated successful validation of the tool in FY2013-14 (gateway review), measurements.

subsequent project years (FY 2015-15, 2015-16) will be approved. 8





CONNECTED VEHICLE TECHNOLOGIES

Project: Review of HDV Cooperative Truck Platooning Systems (CTPS)
Status: Year (1) of (1) in progress

» To better understand connected vehicle technology (cooperative
platooning), including the potential operational and safety considerations, in
addition to environmental and efficiency considerations, TC asked NRC to
prepare a literature review of available data and existing projects.

» The final report will be circulated to technical stakeholders in Winter 2014,
and will identify potential testing approaches to evaluate the safety,
environment, and efficiency performance of CTPS in Canada.

» Key issues identified in the report include (e.g.):
* Unique Canadian weight & dimension restrictions;
* Knowledge gaps in Canadian winter conditions;
* Pros/Cons vs. Long Combination Vehicles;
» Technical considerations, i.e. equipment, frequencies;
» Interactions with existing traffic;
* Aerodynamic performance.

Platooning Pilot
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POTENTIAL FUTURE HDV TECHNICAL INVESTIGATIONS

« Several emerging areas of technical work are currently under
consideration, for example:

 Connected Vehicle Systems, including cooperative truck

platooning systems, i.e. CFD modelling, wind tunnel testing and/or ‘)
track testing;

DME fuel can be made from fossil
fuels (natural gas and coal) but

» Alternative Fuels, including dimethyl ether (DME) Fuels, which are e s mastar 1€

Biomass waste.

being developed by vehicle OEMs for use in HDV diesel engines.

 Advanced Tire Technologies, i.e. looking at infrastructure (((’
Impacts of next generation wide based single tires. 7

 Advanced propulsion technologies, including new power-

. . . . . . N Significant developments in
train/transmission technologies; emissions performance and weights & connected vehicle technologies
dimensions considerations for advanced technologies. are anticipated to occur over the

next 5-10 years.

 Advanced technologies that manufacturers will introduce to meet
increasingly stringent HDV GHG emissions standards.
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CONTACT INFORMATION

Ryan Klomp

Manager, ecoTECHNOLOGY for Vehicles Program

Transport Canada, Place de Ville, Tower C,

Ottawa, Ont. K1A ON5

Tel: (613) 949-2698 | Cell: (613) 513-7012 | Fax: (613) 949-3874

ryvan.klomp@tc.gc.ca
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